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Rice probably comes immediately after wheat in 
importance. No statistics are available with regard 
to its production in China. '['he best authorities, 
though, estimate the number at 245 million tons, a 
number higher than the 217 million tons at which the 
production of India is placed. 
In general, incorrect ideas are held upon the con­
sumption of rice in China. The missionary 'Huc re­
ports that in the provinces of the North, rice is not 
any more employed as a food than in France; orie 
scarcely finds it except upon the tables of the rich; 
but in the South it is the only nourishment of mil­
lions of people. 
Millet' is largely cultivated in India, in China, in 
Russia, in Africa, in Japan, and in Italy. A variety 
known under the name of kaffir corn is grown on a 
large scale in Kansas. India produces 542 million 
Lushels; China a great quantity, but probably less 
than India; European Russia 78 million; Asiatic Rus­
sia 15 million; Japan 12, and the United States 5. 
It can be seen from that which goes before, that the 
United States outstrips by a goodly margIn all other 
countries in its production of cereals. This produc. 
tion is, indeed, 92 million tons. The production -of 
Irrdia, if millet be included, probably reaches 45 mil, 
lion. If the figures for the grains other than rice, 
produced in China, were available, this country would 
perhaps be second to the United States. 
Europe, with the exception of Russia, with a popu­
lation of almost 300 million, is outclassed by the 
United States in surface cultivated and in the produc­
tion of cereals; but she always comes out ahead of 
the United States in the 'total value of the products 
of her general cultivation. 
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THE MAKING OF AN ELECTRICAL ENGINEER. 
BY GEORGE FREDERIC STRATTON. 
In the great shops of a well known electrical com­
pany are some three hundred young men, clad in work­
men's garments, assembling small apparatus and test­
ing dynamos, transformers, railway motors, and light­
ing appliances of every description. 
These men have come from universities, colleges, 
and technical schools, not only in this country, but in 
all quarters of the civilized world. And they are sup­
plementing the theories upon which they have spent 
years of study with the admirable practice to be ob­
tained in the finely-equipped shops and the variety of 
apparatus manufactured. 
This company has always had an eye to the future. 
Its excellent apprentice system is devised with a view 
to producing a' company, of ex-pert workmen, from 
which may be drawn the future foremen, superintend­
ents, and executive heads of departments. Its student' 
course is to provide for its future need of engineers 
on all classes of apparatus and equipment; to take 
charge of foreign and domestic installations of great 
power and lighting plants; to become managers of 
new shops, designers of new machinery, or commercial 
managers and assistants. 
The qualifications' necessary for a man entering on 
this student course are that he should have graduated 
from some college or technical school. Graduates 
from several of the correspondence schools (approved 
by the company) are also admitted. 
The man who enters, however, is not estimated ac­
cording to his college attainments. All start on the 
same basis and at the same nominal salary. The 
estimation and advancement come upon a demonstra­
tion of the quality of a man's work in th() shops; 
upon his steadiness and reliability; his quickness in 
seeing errors or defects; his aptitude at grasping 
problems and solving them. 
The course is for a period of four years, but no writ­
ten agreement to this effect is required by the com­
pany. And it must be understood that the four years 
consist of fifty-two weeks each, excepting possibly two 
weeks for vacation each summer. In fact, the student is 
subject to exactly the same discipline and shop routine 
as the ordinary workman. His hours are the same­
from 7 A. M. to 6 P. M. 
There is no strictly defined routine of practice on 
this . course. The general principle is to give the 
young man the opportunity to work some time in 
each department, and so familiarize himself with 
every type of apparatus manufactured. He usually 
commences by assembling small motors and be,cOn;J.ing 
familiar with every detail of the 'machine. He .th.e;n 
works for a period at testing generators, transformers, 
arc lamps, meters, etc., respectively, thus becoming 
acquainted with the nature and use of testing .and 
measuring instruments, and also with the wonderful 
labor-saving devices and the accuracy of machine tools 
with which the shops abound. 
He sees the methods of the great steel and iron 
foundries, and observes the materials used in building 
up the great turbo-generators. H� is eXP'lCted to ac­
quaint himself with the methods of constructing and 
winding armatures and field coils; the various kinds 
of insulators; and the details and uses of switches, 
switchboards, meters, and controllers. 
The work is by no means a sinecure. At much of 
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it dirt, grease, and real labor are encountered bY 
these students as by any mechanic in the shops. On 
transformer tests and tests of special apparatus, the 
work necessarily continues, frequently, for as long 
as thirty-six hours at a stretch; and it speaks well 
for these men that such work is rarely shirked. The 
dropping of one of these students for inefficiency or 
inattention is of the rarest occurrence. 
In the course of from two to three years-it all de­
'pends upon the man's brightness-he will find his 
shop work more or less frequently broken by calls to 
go outside; to report on disaster to some outside 
plant; to examine, and probably adjust, machines 
which are working improperly; or to direct a crew of 
workmen installing new machinery. 
He will also now come more in contact with the 
prominent engineers, and, if his choice so lies, may 
be taken into some special department. 
This specializing is encouraged. Electrical prob­
lems have become so complex and diverse,' that the 
man who achieves the greatest amount of usefulness 
and success is, undoubtedly, the one who devotes his 
energies and abilities to some particular line; and 
ample opportunity is afforded to students in this 
course to confine their attention to any one depart­
ment for which they show unusual ability or aptitude. 
In the engineers' departments he will have the op­
portunity of confining himself altogether to the manu­
facturing. and designing details,' or he can branch off 
onto the commercial side, with a view to qualifying 
himself for work in some one of the company's many 
district or foreign offices. The salesman of electrical 
apparatus is much more than an ordinary commercial 
agent. He is a consulting engineer. He must be 
thoroughly conversant with the construction and as­
sembling of machines; with their capacities under 
greatly varying conditions; must have' aptitude for 
understanding and explaining peculiar conditions, with 
a view to the designing of special apparatus to meet 
them. Many of the students are in special training 
for this department, while others are devoting them­
selves to the acquirement of a thorough knowledge of 
ele.ctrical practice. 
Many high authorities are insistent upon the value 
of some commercial training for every engineer. 
Dr. Louis Bell, in l!- recent interview, said: 
,"Sometimes- nay, oftefi-it is a greater problem 
for an engineer to keep the cost of a plant or some 
of the apparatus within a given 'appropriation that it 
is to solve the engineering difficulties. And that is 
where- a young engineer should be carefully trained, 
commercially, so that he will always avoid the risk 
of seriously injuring his newly-acquired reputation 
by designing something -in which the demand of solid­
ity and efficiency is sacrificed to that of cost. He 
should learn to say 'No!' when the insidious sugges­
tion is made to cut down weight here or power there." 
The advantage of this practical training-this ac­
quired familiarity with the actual conditions of work­
ing apparatus as supplementary to the preliminary 
theoretical training-are incalculable. The student 
who is thoughtful, attentive, and ambitious, acquires 
by this method the qualities which must be com­
bined in order to make the thorough engineer. Nerve 
and resourcefulness with machinery in times of emer­
gency-presence of mind, tact, and ability to handle 
men; business knowledge and executive capacity-all 
this is requisite; and practice-and practice alone­
can give it. 
In addition to this practice, the embryo engineers 
have ample opportunity of keeping abreast of the 
times on theoretical lines, and in touch with the 
rapid advancements and changes in electrical science. 
A special engineering organization or club is deSigned 
for this purpose. Meetings are held monthly, at which 
lectures and addresses upon technical, subjects are 
delivered by speakers of undoubted qualification, fol­
lowed by discussions on the subject. This society also 
arranges and carries out visits to other plants of 
unusual interest, where the installation and opera­
tion of power for generating purposes, and of sp'ecial 
apparatus, may be fully inspected and discussed. 
Mr. H. W. Buck, in an article in the SCIENTIFIC 
AMERICAN says: 
"In a stationary condition of art, a man with prac­
tical experience only may become very familiar with 
all the existing t¥pes of apparatus and, knowing their 
applications, may qualify, to an extent, as an engineer. 
But the extremely rapid growth of electric practice 
makes rapid change in the construction and operation 
of electrical machinery. The man of practice only is 
apt to fall behind; while the man with a knowledge 
of the theories and the formulas-with a mind trained 
to study and deductions-follows up the challges with­
out difficulty, and is frequently one of the men to 
initiate such changes." 
The opportunities ahea,d for these students are most 
promising. In the far Indies graduates of this train­
ing are harnessing the sacred streams and generating 
and conveying power and light hundreds of miles, 
over a country and against difficulties unknown here, 
and unforeseen there, until met and conquered. 
Up toward the North Pole,installing arc lights to 
run through a six months' night; in distant Japan, 
operating railways for the gentle Oriental; stringing 
the canons of the Rockies with transmission lines; 
putting the collar on the mighty Niagara and bring­
ing a half million horse-power into productiv.e sub­
jection-everywhere you find them, meeting and bat­
tling with problems and difficulties, overcoming them, 
and in thus overcoming them, becoming stronger and 
more invincible themselves. 
That's where these young men are going from the 
student course. All of them will become useful; 
many of them will acquire some degree of eminence; 
perhaps one here or there will rise to internatiunal 
fame-an Edison, a Thomson, or a Steinmetz. 
In the electrical field the pace is swift-the marvel· 
ous of to-day is the commonplace of to-morrow. Pe­
, culiar characteristics or abilities in certain lines will 
.find their opportunity in this industry, always pro­
vided they are coupled with the qualities which are 
requisite to success anywhere-vigor, pluck, patience, 
and good sense. A good general education, supple­
mente,d by a good technical education, and followed 
by the practice obtained among the machinery and 
apparatus of a great manufacturing corporation, com­
prises the nursery and training ground from which 
many of the future giants of electrical science and 
achievement will undoubtedly emerge. 
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SCIENCE NOTES. 
A report was recently spread that the island of Lay­
san, in the Pacific, had disappeared from sight. This 
report was made on the authority of the captain of a 
schooner, who cruised for some days in what he be­
lieved to be the vicinity of the island, but was unable 
to find it. Later reports show that his reckoning 
must have been wrong, for several days after its sup­
posed disappearance the United States government tug 
"Iroquois" touched at the island, on its way from 
Guam to Honolulu. 
An experiment of some interest was carried out at 
Paris not long since upon a new method of preserving 
meat. By the present process the meat is kept in a 
special refrigerating room in which the desired degree 
of cold is producd by means of compressed air. A com­
pany has now been formed at Paris in order to work 
the process on a large scale. To produce the cooling 
effect, compressed air is allowed to expand suddenly 
by means of an apparatus which distributes the cooled 
air throughout the refrigerating chamber. It was de­
sired to give a conclusive test of the system in the 
presence of experts, and accordingly the company fitted 
up an experimental refrigerating room in the base­
ment of a building located in the center of town. The 
meat which was placed under test consisted of poultry 
and quarters of pork, and this could be kept for ten 
days without any difficulty. During the test, the meat 
was examined each day by experts in order to observe 
its condition, and at the end of the ten days the com­
mission found that the samples were in a good state 
of preservation. The poultry was not wet no'r was it 
frozen by this process, and it appeared to be the same 
as on the first day. The refrigerating machine is oper­
ated by an electric motor of small size which is coupled 
to it, and this machine is placed on the other side 
of the wall outside the cooling room. The compressed 
air is allowed to expand from the outside by this means 
into the chamber so as to produce the cooling. Refrig­
erator cars are to be built by the company, and they 
will have a special thermometer placed at the outside 
so as to see the temperature without opening the door. 
It is found that the cooling is well kept up and there 
hi but little loss, so that the machine is only worked 
when the temperature rises. During the ten days' test 
it was required to work the machine for only three 
and one-half hours per day, and the standard tempera­
ture was kept a little above the freezing point. The 
cost was 40 cents a day, but can be ldwered. 
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T-HE CURRENT SUPPLEMENT. 
Despite the widespread adv�ntages that have accrued 
to Egypt by the construction of the huge barrages at 
Assouan and Asyut, the Egyptian government has 
been so taxed by the poor floods of the river during 
recent years that a third barrage, similar to those 
already in existence, is now in course of construction, 
and will soon be completed. This barrage is located 
at Isna, and is described and illustrated in the opening 
article. of the current SUPPLEMENT, No. 1675. A good 
electrical article is that on the general cost of direct­
current and single-phase alternating-current systems. 
Everyone is aware that theoretically there is still great 
room for improvement in the internal-combustion en­
gine. The high temperatures which have been gen­
erated have been one reason why a certain amount 
of heat has not been converted into useful work. In 
the enginegescribed in the current SUPPLEMENT, a plan 
seems to have been hit upon for overcoming these diffi .. 
culties. One of the English railways has recently in· 
troduced a new type of dynamometer car, which is 
described and illustrated. The manufacture of Besse­
mer steel rails is discussed. 
